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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-5 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Gowda et al. (US 6275259) in view of Fowler (US 6757018) further in view of 
Blerkom et al. (US 6870565). 

Regarding Claim 1, Gowda teaches a solid-state imaging apparatus (Fig. 1 
reference number 100, image sensor) comprising: a pixel array that includes a plurality 
of pixels in a two-dimensional array (Fig. 1 reference number 102, array of pixels mxn). 
Gowda teaches an AD array that includes a plurality of unit memories in a two- 
dimensional array corresponding to a pixel arrangement in the pixel array, each unit 
including an AD converter circuit (Fig. 1 reference number 104, ADC, and Col 2 Lines 
39-44 teaches that 104 can be a plurality of ADC with one corresponding to each pixel 
which would make it a two dimensional array corresponding to the two dimensional 
pixel array). Gowda does not teach that each unit of the ADC array is and AD memory. 

However, Fowler teaches an image sensor with each unit containing an ADC, 
also containing memory, making each unit an AD memory (as seen in Fig. 3 and Col 4 
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Lines 44-53). Fowler shows that it is well known in the art to associate an ADC and 
memory component in each unit of an array. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the teaching of Gowda with that of Fowler to realize an ADC array 
where each unit performs the ADC and stores it in a memory thereby making each unit 
an AD memory comprising the units of an AD memory array. It would have been 
obvious because configurations such as that of Fowler associate the memory in the 
same unit as the ADC to eliminate transfer of the digitization output of each pixel to a 
separate memory array. Applying this concept to Gowda would eliminate the need for 
a separate memory array in order to save time on transferring the output to the 
separate memory array. 

Gowda further teaches the imaging apparatus feeds electrical signals from the 
pixel array to the ADC (Co/ 2 Lines 36-37) and also outputs the digital values from the 
ADC array but does not specifically teach the circuits for pixel array scanning and 
memory scanning. 

Blerkom teaches image device with pixel array and ADC array (Fig . 1) with a 
pixel array scanning circuit (Fig. 1 reference number 120 and 150 and Col 2 Lines 26- 
31 teaches these circuits select the pixels for readout) and also teaches a AD array 
readout circuit (Fig. 1 reference number 160 readout circuit). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the teaching of Gowda in view of Fowler with the teaching of 
Blerkom to realize an imaging device with pixel array and corresponding ADC array 
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with each unit having associated memory, which reads out signals from the pixels to 
the AD memory and outputs digital signals from the units of AD memory. It would have 
been obvious because a pixel scanning circuit is necessary to physically accomplish 
reading out pixel signals to the ADC taught by Gowda, and memory scanning circuit 
would have been necessary to physically accomplish the outputting of digitized signals 
from the AD memory taught by Gowda in view of Fowler. Since Gowda does not teach 
the physical circuits but only the functions, one of ordinary skill in the art would have 
looked to prior art such as Blerkom to realize the position of the circuits. 

Regarding Claim 2, Gowda in view of Fowler and Blerkom teach the solid-state 
imaging apparatus according to claim 1, Gowda further teaches the apparatus 
comprising an output unit that processes the digital signals output from the AD memory 
and outputs the processed signals to the exterior of the apparatus (Co/ 2 Lines 47-49 
teaches that digital values from the ADC are output for processing and Fig. 1 shows 
the processing circuits, and reference number 105 shows the digital output to the 
exterior) 

Regarding Claim 3, Gowda in view of Fowler and Blerkom teach the solid-state 
imaging apparatus according to claim 1 , Gowda further teaches the individual pixels in 
the pixel array correspond to the individual unit memories in the AD memory in a one- 
to-one relationship (Col 2 Lines 39-44). 
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Regarding Claim 4, Gowda in view of Fowler and Blerkom teach the solid-state 
imaging apparatus according to claim 1 , and Gowda further teaches wherein the 
individual pixels in the pixel array correspond to the individual unit memories in the AD 
memory in an N-to-one relationship wherein N>=2 (Co/ 2 Lines 39-44). 

Regarding Claim 5, in view of Fowler and Blerkom teach the solid-state imaging 
apparatus according to claim 1 . Gowda teaches the analog signals from the pixels are 
read to the ADC (Col 2 Lines 36-37), and the ADC performs AD conversion. The ADC 
is modified to AD memory as addressed with Claim 1 . Gowda teaches the digital 
signals are output from the ADC (Col 2 Lines 47-49). Blerkom teaches the physical 
circuits to perform these functions as addressed with Claim 1 . 

Regarding Claim 8, Gowda in view of Fowler teach an imaging apparatus with an 
AD memory array, where each unit of the array performs AD conversion and storage of 
the digital result. Fowler is silent on the specific hardware of the memory that is taught, 
but it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use DRAM for the memory because of its structural simplicity and ability to 
reach high density. 

3. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gowda et 
al. (US 6275259) in view of Fowler (US 6757018) and Blerkom et al. (US 6870565), 
further in view of Pain et al. (US 7268814). 
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Regarding Claim 6, Gowda teaches an ADC which is an array with one ADC per 
pixel, which one skilled in the art realizes is used for the advantage of simultaneously 
performing AD conversion of each pixel signal. Pain teaches in Col 4 Lines 29-36 that 
an ADC in an imaging array can be an ADC array the same size as the pixel array so 
that all the output signals from the pixels can be digitized in parallel. It would have 
been obvious to one of ordinary skill in the art at the time of the invention to modify the 
teaching of Gowda which teaches an ADC array with one ADC per pixel, to 
simultaneously perform analog to digital conversion to save on processing time. 

4. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gowda et 
al. (US 6275259) in view of Fowler (US 6757018) and Blerkom et al. (US 6870565), 
further in view of Bell et al. (US 7106372) and Pain et al. (US 7268814). 

Regarding Claim 7, Gowda teaches the electrical signals from the pixels are fed 
to the ADC (Co/ 2 Lines 36-37), but does not teach specifically it is read row by row. 
Bell teaches in Col 4 Lines 54-58 that read out of a pixel array to an ADC is read out on 
a per row basis. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the teaching of Gowda with that of Bell to read out the 
pixels row by row to the ADC in the case of having one ADC per row. Gowda teaches 
the ADC is not limited to any configuration and can be one ADC per row; in this case it 
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would have been obvious to read the pixels out by rows to each row's corresponding 
ADC. The AD conversion is performed in parallel as described with Claim 6. 

5. Claim 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gowda et al. (US 6275259) and Fowler (US 6757018) in view of Pain et al. (US 
7268814). 

Regarding Claim 9, Gowda in view of Fowler teach a solid-state imaging 
apparatus comprising: a pixel array that includes a plurality of pixels in a two- 
dimensional array; and an AD memory that stores signals read from the pixel array 
and carries out AD conversion on these signals, the AD memory including a plurality of 
unit memories at least in a two-dimensional array (as addressed with Claim 1) and the 
plurality of unit memories simultaneously carrying out AD conversion on signals from at 
least two rows of pixels (as addressed with Claim 6). 

. Regarding Claim 10, Pain teaches an ADC array can be one ADC per column 
and also teaches multiple ADC should be used in parallel. If the ADCs are arranged 
per column, each would be carrying out conversion on a combination of signals from 
the pixel array, from each column. Each ADC would be converting pixels from each 
column in parallel. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the teaching of Gowda in view of Fowler, a pixel array 
with corresponding AD memory array, with that of Pain to realize the parallel 
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receive signals from a combination of pixels and perform digitization in parallel, or 
simultaneously. 

6. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gowda 
et al. (US 6275259) and Fowler (US 6757018) in view of Pain et al. (US 7268814), 
further in view of Blerkom et al. (US 6870565). 

Regarding Claim 1 1 , Gowda in view of Fowler teach an imaging apparatus with a 
pixel array and corresponding AD memory array. However they do not teach the AD 
memory carries out noise removal. Blerkom teaches that integrating ADC array on the 
same substrate as the pixel array is a way of removing noise (Col 2 Lines 10-17). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
modify the teaching of Gowda in view of Fowler and to apply the teaching of Blerkom to 
perform noise removal on the same place the AD conversion is performed, which is the 
AD memory array. It would be obvious to carry out noise removal and AD conversion 
on the signals from the pixel array because combining the ADC and the memory for 
each unit eliminates noise which would be created when transferring the output of the 
ADC to a separate memory array. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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8. Mansoorian et al. (US 6400824) teaches an imaging device photosensing array 
with at least one ADC. 

Krymski (US 6885331) teaches a storage capacitor array and ADC circuit. 

Shaw et al. (US 6606122) teaches a pixel array with row drivers and ADC. 

Fossum (US 6847398) teaches an APS array with corresponding ADC array. 

Toyoda (US 7136097) teaches an ADC array for each row of photodetectors in 
an array. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amy Hsu whose telephone number is 571-270-3012. 
The examiner can normally be reached on M-F 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lin Ye can be reached on 571-272-7372. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Amy Hsu 
Examiner 
Art Unit 2622 

ARH 11/21/07 
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